Arachidonic acid metabolism by isolated epidermal basal and differentiated keratinocytes from the hairless mouse.
The metabolism of arachidonic acid was studied using basal and differentiated keratinocytes as well as sebaceous cells isolated from hairless mice. These disassociated cells metabolized arachidonic acid predominantly to the prostaglandin H synthase products prostaglandins E2 and D2. 12-Hydroxyheptadecatrienoic acid (HHT), prostaglandin F2 alpha, thromboxane B2 and 6-ketoprostaglandin F1 alpha were also detected. Smaller amounts of the lipoxygenase products 5-, 12- and 15-hydroxyeicosatetraenoic acids (HETEs) were also detected. The major lipoxygenase product observed was 12-HETE. No leukotrienes or dihydroxy fatty acids were observed. The identity of the metabolites was established using several high-pressure liquid chromatography solvent systems. The biosynthesis of prostaglandins E2 and D2 was very rapid and was inhibited by the addition of indomethacin to the cells. The mixed population of keratinocytes and sebaceous cells were separated into enriched fractions by metrizamide gradients and elutriation techniques. The small, undifferentiated cells had high prostaglandin H synthase and 12-lipoxygenase activity. The basal cell-enriched fractions had the highest activity. With increasing differentiation of the cells, decreased biosynthetic activity was observed. These results indicate that undifferentiated keratinocytes, that is, the basal cells, may be an important source of prostaglandins and 12-HETE but are not a source of leukotrienes for the hairless mouse. It also suggests a role for keratinocyte-derived eicosanoids in the normal physiology of epidermal differentiation.